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[1$fflii*©iiBH] 

[11**1] seat© r#£#?j frz.m. r#s# 

fc^StiS r#^?j J-X$1-©^ v ?k£^f1-3;£&o 

[lf*ii2] saw® nttta^j ^5, M r#*e# 

ic^StiZ r#S^?j *#JiU #HitL 
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[is** 3] Mie pmfi^j # ritti^fj -efe 

Mt &»** 2 tBtt©$l/£7a?£o 
[IS** 4] r#£^j fc^tjKfcfc, r#£#?fc 

fc*jgfcliS-l3\ ^v^1#6tifc 20 

rat** 5] r#^?j r#s^ 

«SS)#'I4^^fk^€l#§tiKj fc©*t£-{*Ml£it€? 30 

©^#?©#ft©w&^$ffl-r zztzmmttzm 

^_t— f . s r . 

[»**7] r#^^?j ^ms**^ raawwijt 



2 0 0 1 - 1 6 5 9 0 6 

2 

jSBttcaSlsnfc TCjB$*?j fc*£liu #«bfct& 

[»** 8 ] mis risjta^j ^tsum\ 
is*4x«M^***ts^©msti^s§ii** i ~ 7 © 

[ft** 9] wta ri«©m)«w«BW!fe«*{b«* 

fe^Tfe?.lS** 1 ~ 8 <D^"f tlfr 1 *IBIS 

[»**i o] MI3 r^^fce^-rsftRj fr\ 

-r§fe©T-2&?)ll** 1 ~9 0^-f tuE^ 1 *!3t£©^ 



[«** i i ] r#^4j-?j k^^fttiK^^ 

[1S**1 2] n*££?fc*tfM-SH*j k rfftg^ 
?©HWWM*tt*«{bS-a»*fMtJ kfr6=3:D> c 

U#§lf** 1 1 fBi4<D*'y h 0 

[W**l 3] M£s Sf«SclflSa%ffl*-&*3-arTia:S 
11**1 1X141 Ztm<D*v ho 

[H**l 4] 2«W±«D»?3j«aflllbTV>*jSf|S«, 

[i«**i 5] ragjStf*#?j *Wbfc?s#Mfii: 



3 

rwewwiHF fc #n w 5 «mi w&m Lim 

#fc#P t 4$g ft fcHt^f S feH J i: i: R JSfc 

7j<¥R tf mm fa K^-mnmM u# % m m& m* 

[ft** 17] rai**f*^j s^owm:, r«i 

^teJ:0«>!*tifcaft©trt^J Rtf rn£ft*& 
WfB riiiit)StJ;t)flil*ti/ciij^M^?j £Wi3 

/■tt±«DW-WW KUB rflOMMR 

t*t)aiii*nfcJtt*M^j ^wib m\&i%.fi? 

?j t^mLm&, c<Dtife#np<D riiiiftKKif? 
ofe r«BWWfc*t)««*nfciijstrt^j 

U ^©£§l^cS^VTf£*W©II£M#^?©M^ 

< tttfflB rw©»*»?j **trtw««, 

4-16© 

ch*ibi 9i wis rjus^^fc^awtje^-rs 

wsu tf> rmiu - imj FsflRj£> rsmi - ri> 

hej& nmsj - r-ryttr^-j was, 

MfHft - r?^U*f-KjU «fc t> iBd^ 

M^?i:S-a-rs«)Ot?S5lf*Wi 4-1 6©lvf 

[ft** 20] wis ras^Mfj Rtf r?«B»*» 

oT, fW^y^FilT^Sf|*ai 4-1 6©Wf 
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raw* 2 1] wis r«e8*#?j Rtf m«s**» 
mx«^7°^- F^fesss*3S i4—i6 ©v-m^ 1 

[11**2 2] WE ltt©tf*jfryj Rtf rHKBSJWJ- 
T, {W^Se«X^^FIlT-fe§|»*3ll 4-1 

6 ©v-fftfr l iBtl3il©^?£o 

io [»** 2 3 ] WfB HttSH*#yj r# 

feoT, {BPftjMT$SM$9( 1 4-1 6©Wfnfr 

i «fciatt©55S. 

[0 0 0 1] 
[0 0 0 2] 

[0003] ft* • 4<b*»»t^Ttt, c©««ip 
lit C5J#fxg) , ttfcfntl<«l c^Ki 

30 V7s.y-h [Micro TotalAnalysis System (/t-TAS) % La 
boratory on a chip) fcnf tftlSSfStftW^SL-O-O* 

[0 0 0 4] H(D n-TkS(D^mit. ffc*W • ±fb¥««- 
[0 0 0 5] #K % /i-TASt^tS^SEDBKOVT 

40 snorts i«wto*+k9';- (lit) %^iKA7 

A fc LTfgffl LT JSW*T?fM(Oi*3fBI(fOil*f!lffl 

tf 9 'J V A 5 Afif* t %%. t coffiSftffl ©M^ 
mm LTftM*:fi 5^^^V-ii^^u^h^7 

[0006] LfrLft^s, ^-vif^y-wMasijs 

50 fcfc©*^t!7ySfca^fei3, R^o^lte^ 



(4) 



h^77-f-^ #M3© *atffcfcKJW* t> , & 

[0007] *ct?, ±i5bfcjtif?i8i®£»Pifc , f 

kit, WR&F&r- &ttWrt£B< 

<I!fU V»fc>®5!iil?SkIS2j CH.A.Pohl: " Dielectrop 
horesis" , Cambridge Univ. Press (1978). T.B.Jones: 10 
" Electromechanics of Particles" , Cambridge Uni 
v. Press (1995)t£) £fJl bfctfiilfife^ &B£ft 

[0008] c ©#st#&&, ( i ) urns)*©** 

felt GKfiP) <D±%-$ • lf*WttK^tt#Ls * 

f\ fgv^EPip«BET«&^WWfT#§> (2) « 
l^wo^MiBf^'J^fciKHStiafe** W^PMc 20 

/H<, for, KflS^£H^tttf*»Mre©tti 

§ > (4) ++tT9U-«ft8Mlb©±5fcttttrtM) , Of- 

[0 0 0 9] ±IBbfcatM«M<i)*%fOTbfc 

§ CM. Washizu, et al., IEEE Transaction IA, Vol.3 
0, No. 4 p. 835-843 (1994) , M. Washizu, et al., Con 
f. Rec. The Institute of Electrostatics Japan, ' 9 
3 Ann. Meet. (Int* 1 Session), p27-32 (1993), Y. 
Huang, et al., Biophys. J., Vol.73, p. 1118-1129 (1 
997)Rl*'N.G. Green et al., J. Phys. D.: Appl. Phy 
s., Vol31, 25-30 (1998)10 „ 40 
[0 0 1 0] m%.li, 5>+— *Vl> 

y^i/y^T, (J. Phys. D: Appl. Phys.) 27, 2659-2 
662(1994)£&, HL-6 0fflISi:, iEW<D!k$MMt%^ 

JpU/^Xui?—, 140, 585-591 (1994) 

£ft«*lir*"*BBHS#&% l»^£lffiI©sW;:<l:D 

32, 29-37(1994) fcli, H#©4S£5Effi£: 



#§12 00 1- 1 6 5 9 0 6 
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ft, J. Phys. D: Appl. Phys., 31, 25-30(1998) 
tt#93nmO 7T7^7lfi: 21 6nm© 7f'^Xtft 

[0 0 1 1] Sfts M. Washizu, et al., IEEE Transac 
tion IA, Vol.30, No. 4 p. 835-843(1 994) Kit, *-© 

(68kDa) , n^At^UyA (52kDa) , tthVf?/ 
S-fVk (25kDa) XfcfcU * P7— b*A (13.7kD 
a) ) , ifetffcJ|l-©£#jS#££»»«£iiiBfcbT 

8. 5mnmmm^m^rcm^<Dmmmoo%, ismm 

i*^*U60°/o, 9kb^ttDNA# 
*fc#&©j|WMW&50%, 7tfS>'y (68KD 

a) «fs»^fflv^cii#©ii**i(%) 3WK&*nr 

[0 0 12] bfrbfctffc, ±IHLfc$Q#«©lfm 

a§0 ©dna^ # y/^ ©#*§a*£i 6 nrfeo, 

[0 0 13] cnwu B*tMfcfr©5l3Hu ftK©ffo 

tttT^tDlifi* * £ fc /JnS V > £ y J^DNA 
m<D, 2ltt±Oirf)!l^»btV^»6> 3!*% 
!&^£fUfflLT*^©^?©7C€S©SV^KS-c5V^T, 
Cti 6 £ffl5fc#ifr Set tiBJiTffc 5 1**. % tlT 

[0 0 14] 

C tl S § o 

[0 0 15] 

[^S£«^-rSfci6©$®] ±IBMS£« 

^-rsgw-eftsn/ct©-?^, TiB-s«©^fc 
[ooi6] m-mmit, mr&tt-A **irr«tt 



(5) 



[0017] m-vxmt. zmxtoft^ m 

ilM S#!Sfi500KV/mJ^±O^ 

[ooi8] xmrn, en (a)ss«4'© r# 

[0 0 19] MIS^f^K*© nXJje^HFj Sb<tt 

[0020] OOHH*© r#s#?j fc, r#^#? 20 



[00 2 1] (C)*K LT^WnfcfuI3iIfK*tljC$ 



[0022] (d) m&fiH *#fW r« 

[0 0 2 3] (e)cn5(a)~(d)«D*j£fc:fflV>5n*jW 

[0024] *%hj§&> (2) zm&UKDttTw 
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tZWMtefiMS&rc *^JS500KV/mJ-X±«W- 

[0025] mmc c <Dfim%&mm Lmmftms- 



[0026] riiBUrtfc^j ft#trteRt, riim^ 



(fc±t)flBi*tife«jE»*4!^pj turn 



fc <fc 5 ftfcltt&Wfcfl^j i: tulB nw6»»^ 

?j t*-ftMLfc'&, ccom-ste^cD raaswKE.feo 



[0 0 2 7] 

[o°o2 8] mnmhtitte, «Ttita^itia 

[0 0 2 9] BP'S, MJ^rtftB^tlfcif'tt^Kttx H 

#*«#jUD"F«H»Ki:3l < ©EMU - q fcfcfc*#E fc 
t f I < o 6 &£> + q - q ©ttftffitt^F b 

ffifi^Sfftrf § 3S**R«Scft (Diel ectrophor es i s , 

dep) fcuftf, o©i}c^ftl<*§HilAi:f 
[0 0 3 0] *38W3ratffl*ti*W»fcbTtt, fflfctf 

jfaj*, m& » y^WM xwju 
tfmtfbftZo jBiftti/Ttt, parens* 

[0031] #js9!£-©£te (H*©) a. cnzu 

[0 0 3 2] frfr5#fS81©t6tR fcUTtt, (a) TOR 

*owft^j 'nftfeSHFj t»#fs ntje^© 

•£5c££#i!ti:-f§fc?\ (b) TOB*©****^ 
(c)fS*W© r#j£#?J i: rWRSftfe<$fc#pj © 

rana^ n*£#pj TOf« 
[0033] ein&c&isatfcfc^T, r#£#?j t 
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[0034] mfeft? aa&msfr?) thru, mx. 

a ? 7 p*?- nil (* y dr * * m-t- mil * y ? ^ i/ 

7'JyA OgA) , M^n^'J^E (igE) „ fefi7'n 
•/y^G (igG) > j3 2 -5^n^a'/yy, 7;V75 

10 MU*X77^- ^ y-W5;Vh7VX777 

■< l\>7ss ATLW;PX, AIDSW 

m) , mn WRffii-7i h/nf^x cai9- 

9, MitH^SMII, JSIIia©^f5 

fy-TyiutT-y, Py^uti-y, MtSB&i't'f-y 
[0035] sfc, ^t>^T-<y^-<h^t^^:ym 

©ra-©f^ffl^#-rs 2aw±©%«^#4Ts^?x 

5>X7x7- If (y-GTP) , y/^— tr\ ^^f-y* 

If (CK) , ?LI«iilifg (ldh) , 5 yW. 

30 *+fnMh7yX75t- if (GOT) , >f)l>$ 5 V 
®tf;Uey®l-7> / X75f— t? (GPT) , l/^X 7 
Df'l'^t-^, 'f-xxi/y^r-f— ^<DW0Ms Mz. 

i^fn^FWtX tb dr 7 F Yn\f.y (he 
G) , 7n 7 ^fy, ¥tlfl»;i/*y (tsh) , S# 

mm (PSA) , a 2 -Y^D^n/yy, 
(CEA) % a-7xb7nf-0*©^MilK^fe#S 

[0036] ^mmizmfz mmmmw-mmit^ 

ITS, (iJ^M^?) i:*g^LT, 

? t ©If Hrt*£^$f scticioT, 

BP-6> 1) f^tfcin6H#©f5in^-73©^ 

«fc 7 tWt * 0^fc«4-r*WKM6* 
50 lJ:<DWfflia^T»{f^ ^t>^SM«a 



i/n^Y^fyy^— Sfi (Field Flow Fractionation^ 

^0#t#ft« i: <DW,WMmz-^.W£ & 6 t#S toft. 
£-&t#5tt!K, <fc 0 L/ < Mn^-^IEO^Jt 10 



[0 0 3 7] frfrS«Sti:LTfcJ\ Iitf>"JA, 7;V 

e - 7^u y- h m^im^it^ <§mm 

co o 3 8] zft%<Dmmmnw&?nmm<D-frTc 
[0039] immfctmt* m^i-tm^t^m 

WMWWfcMEfbS-Sfl § fell J ©1I*(WMK9&S 

[0040] r#£#?fc*S£f*%iRj J: lth> 0»J 
*tf mi%i - r*t#j p^hjs, r»gu - ruc? 
yj Wfgj - r^ytt^-j naas, 
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ft?) mstzmm -pass. mtl«\ gm 

tss^-rstisu « t?&?k 
GH;&M*$m £%&■&?%%%.} » mmi x*h% 

[0041] ^ ens r#^? oueww*?) t 

fc s t> © « * v fi^-a-t-^r j& v -> & n § 

©a^ftftm^fiss* nfe c i: »c <t o rsf f= t * u s bp 
20 ffit^sfifc$g-a-r§ttK^-r^t>©t?£§ 0 

[0042] sfc, ens r#^? OI**fjfc»?) 
nTtgftfc©>o ,i -igWefei.o ^©idftttK©*.©^ 

ite c«£) -rscfcj^RriifcftSo #s^? (iJ 

30 ffigfIH»»£^U#3t>©-efe5i§£- 

^iJS (tttt) fsefctf-cfrs. *n6i*tf 

[0 0 4 3] *Sfflfcl&V»Tffl^6ft5WIMti:LT 
tt, B*feiS3ll^a (EIA) , SOB^fefiMSffi (RIA) , 
40 m&&mf£& (FIA) , /vf^U^«-S/ 3 >tt 

MSc:©^»-efflv^ns ! fe©i?feti«j;<, en* 

«'7;V^J U 7 2--tf (ALP) , jS-^^ h y 
^— tf (p-Gal) , if (POD) , V 

-Y^D^-^S/^—tf, i?fr3-X**i/fr~ « CG 
OD) , ^3-X-6-yy|»J<III (G6PD 
H) , U y^BBBfakiSa*. *f7x5- IfiF©^ 

m> f!ix.{f^-vy-7y'J7yh7>-R25o, 

I J I , 



Tc, 

C, 3 H, 32 P, 35 S, «0ftffttNffl7Gl& WAtf7 

50 MWYy, a-^y, ^yy;K 7;^ux*5 



(8) 
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*7uvt>h (Eu) moymmoL, w*tf^7iu 

y, -fy/V5/-;v, ;vs/-;k tLX(2,4,6-HJ7 

2 , 6 , 6-r F 7 ^ 'J 5> 3-757- 

2 , 2 , 5, 5-r F 5 * f-;Hin V 'Jy-\-^^y)V, 2 , 6-s>- 
t-7*f-;i/- a - (3 , 5-^-t--/^;w-**v-2 , 5-y y a 'N 

t <D\m.*Mt % mnmtfmf s ns <, 

[0 0 4 4] aWMMtKJ^ (iJSM^ti 

a, r 1 a, f 1 Aa^a/^yy^-s-^aysf 

, *iij«j£, 1971 ; mm mMm, nmm, m 

s (.W) V7 ht-l'xyxt, 1983 ; MEftfflU£ 20 



1987, iUti7- — —y^f 7 y^yFU— 

vzi7;V -fe^yF lf^->3^ J. 
yy, E. F. 71)7^31, T. -?—7t -fX, 

f X7°yyy* y^y h 1 ;- tvx^] 

^ 7£^y (xttxM/7*F7i£5>y) te^-f-yo 

HJS^f'Jl Lfc#j£#(5fft<D73&fc <fc 9 fro T fc «fcv\, 

[0 0 4 5] M8B(a)Offi«£*VT, ^« 

HJX (t:Fn^y7f-;V75y^^y) itffifc 9v 

mwm, u ymmwm, wiiiii, tsifc # 

KfettMc* fig r#s#?©i§mij#tt«b£^# 

[0 0 4 6] *»W©KHS!l«(b)&tfCc)K*^Sa'& 

#<wi!jat> jjb t m&K urff fcn§ o 

[0 0 4 7] BP-S, ±IH (b) OSI^fcfeV^TJi, IS 

£#?£fg£-f- Sftftl Rtf r^^©WKMB»tt 



40 
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mm, mm, ^wm^^^mm^rmwotu c 
ftzmyi%*uwzm&fgi i &2&nif£\<\ ens 
s-ive nmmyBttftf use lt-^ t c n 6 l 

[00 4 8]^ r#^^?j S^fStSRjB^RW 

[0 0 4 9] Sfc, ±12 (c) ©HtjUcfeV^T^ TfS 

Fa^y^^;i/75/^^y) »^ Kim 

IM*tt**fl:S-eii § feKJ tfzkfe § VHiMffil 
, PJ^fFUX (t Fn^y7^;l/7577£y) M 

[0050]^ rw££7j ««^«tt»««tt 

m, m?U£hVX (t Fn^-y7^;V75/^^y) S 
< i:fc<fev\ 

[0 0 5 1 ] *K bTff snfc «-g#fr^js««i%* 

[0052] (MWM»a©--iHE) ^«>Xffi??S (Eq 

uivalent dipole loment method) HM^WM^mM^} 

f#i?tfi < mgdnft f 1 lis 

OKI] 



K*(o)) 



y) «^ FiiM, u y^Itt 



50 



(9) 
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DR2] 

K*(a») =e p *-s m */e p *+2s ra * (2) 
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* [»3] 



e * =e n -jo_/a>, e m * =s m -ja m / co (3) 



fizft. L/>» 

Wz] 



E p> e m> °p» °m 



[00 5 3] S (1) 

Re[K*(co)] > 0 

T? 35 ft tftfrffcWMrat v ^ ^ I * f* § * *** * 
(IEOK**il, PositiveDEP) „ 

[$t5] 



Re[K*(oo)] < 0 



10 



20 



GDff€?ftttt, NegativeDEP) Cfc^UTV>5 0 
[0 0 5 4] ±f 2S§*M&:fr ©-fSiSfr 6 , §§«M!tfl 

*S ^ 3 ftiJtoKWilcSltf) £ S ' U * - $ - tt, 
0]RrT5Hl^o^ict?fe§cii:^^5o dft5 30 

itr^f)\ %\,>Bft2>MW.<Dmnm&Wni3mS/cm (PBS 
igt Lfc) JJIT, » : Sb<(ilmS/cDiJXT-c?S^o 

mWTv jff*b<tt0.025~100/inT26!3> L 

T tt* S tfaHriomliU: Gffif 0 * wVrfrHfi 

±-c?S5 0 40 

[0 0 5 5] (#8tfo±tift£^fc^®§cSi#§££$ 
©S§«&itt K S ^7 * - * - ttaHWWHMEft 

KSf^ff feces •3-«EfcttW^.*V^ S§*3<i»)# 50 



M#3.5MV/rattT> »*b<ttl.OHV/nWT-pfcSo 
[Rl±tlK^ftOMmS]*^-rtI a T'«, 3. 5MV/WT 
OWHMfcT?**. Mnja&fM#100Hz~10MHz, jff 
$ L < telkHz~10MHzT*&3„ 

[0056] Na, ^wKfev^Taiirafsm^ttx sse 

«^RtfS»t*^©v>Tfti? fe Av^W, Sife«W*W* 
[0 0 5 7] (S§€^#8f ft±tlK£ffl^fc#$li© 
(D2oK^giJ^ftSo 

[0 0 5 8] 1 ) £1 1 fc, £*IrI±W»W 

£5mxfl.<D#? OWBHWWfr?) C«*tfW«^ 

? * ») fe*#&E«IM^-rti 

Stt?35 5 #g\ *E«Sk:iMliRi±IMtRtf»lii«i±fMt 

HKftScfcfcft*. 

[0 0 5 9] BP-S, ( l ) W*tf , ftJtrtLhftKRtffl- 
[0 0 6 0] Sfc, (2) M*.tf8BzE1-« -fcSfcfcfMc 

«t ^ ^ea^-r £#?<d$ii cDffisit 

7 SB (Field Flow Fractionation^© ^ErfflV^T 

^l%tfoTfe=tv\ 4M!tifli±»JtRlf 

RWMWMBMUifcJWIISft* *\ Xtt4Mllft±*« 
Rtf^fiR]±feKtc|g-a-bfc^?cD^i&3iSi:^ft«^ 

je^jjw©^ (8ftss*fl.»y) ^&§at^»r 
[0061] 2 ) « 2 c, $wfa±<iMmm 

je^fiWW)^ (W*tf #^?co^ffifcfflv^ 5ft5 
ffWKiSE) 4:114* jEX»A«DllWM6**« , j-|MtTf 
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[0 0 6 2] ( l ) W*.fc£ £K«fc#»iai±«J 
[0 0 6 3] Sfe, (zJimilStl^nvf^ 10 

77^- SB (Field Flow Fractionation^© £ffiV"> 

^bfc^ftfamoMmitt^-r^ff fcfi^T 20 
1ftKfcfir&bTi/>5#S^ttft©fHIStl!l*fc«tt3T 

[0 0 6 4] *SltK^TlV^n«, fgtftll 

«SRtfBI«a*^nvh^77^-aiIi:bTl4. c 



[0 0 6 5] r#lt!*g±t«j tt % rtg^ft 
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xcmtm^u^iriw, "WKiu tun 

[0 0 6 6] Sfc> r^HM-bmLl £ r#£#? fc*s 

[oo67]^ rfimm±mm tbx, as r^s 

±!5bfc*Ptii^H:^ST?a6«o 
[0 0 6 8] CCi^j: r^t(pU±ft«J t LTit 09 

[0 0 6 9] *3BHfci*V"»T, r*I£{*%«ttm4>fc: 

ni-x±© r^ftft^j i-x^©*Kt iwe^hf j 
t^Rr«iT*s§o stt, M^*© r#^^j gu<« 

T#S^f J VLft<Dft : ?<D^&tfM%.T<%ftlf&.\,\ 

[0 0 7 0] JJBbfc*p**»lBfi!)iMlfc5rffifcJ:ntf, 
*^i*i:bT^*tiS*^*^€y. ) x» rwjea 

[0071] sp-fe, m&LMaz IttMft- i ] <d 

(1) tftVTtt, WAtf«>EihFa:^«rti±#«fc© 

bTflSol^W^tffi *iC<WWri 
?tt«ftfflW*ai»R:j|B|l*ti4^ J: d «*#0«J?* 

epiip b fc s * , m^c: <e>#»t? jb v ^ tisaa 

^o^?3b^^Tt, ^:v^T\ MIIWPin^tfitbTJi 

[0 0 7 2] MfBbfcfclt [^W-2] O 

( 1 ) K»V>Ttt, HS«t^f[Rl±fe«RD^il|pI± 

[0 0 7 3] Etc, BUiBbfc^t C^tS- 1 ] CD 

(2) 0£&"e#«£fJofc#&l«:fci\ *g©# 
^gp^fcft^s tit* (c9tt bT * fc/.h£ v ^BWScft^ § 

m*R^zws,*tii&* sett**), mmmmcm 
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CO 0 7 4] [#*B*-2] © (2) 



so^a^Kji^snTv^iEowK*ii**w , rw 

nit, tilt, ffl& 

tK *^0lAP^t«S© ! lt^g^Hc}i*$tlTV^cIEO 20 

[0 0 7 5] iSk fflv^n58MrJSi:bTtt. W*tf h 



[oo7 6]^, ( rwjg^j Rtf r#s# 

r»«^ollWMM9tt*a£<k«-»ff*IMtJ fc 30 

cDpii?*S)#tt €t# § ft jtj t ®*£fl*KR 

[0 0 7 7] »<D r#j£#?J tm$t& 40 

[0078] *^w©suojiai (^-©*s : ma!®) 
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[0 0 7 9] i-XT> dtD^ft-QVT^Mt^o 

[0 0 8 0] ^fPJfclfi^T, *W3ftS50OKV/BfiU:fc 

«5M1-?* * ±13 b fcjo* WfcHWte-ft* W- 

500KV/iJ-X±, iff* b < ti500KV/m~10MV/m, J: Off 
£ b < a500RV/m~3.5MV/mO|SHA^®S:S*R?n 

[0 0 8 1] i8k *^WK:fi^vT9iiirt**#l4^ WKE 
bv\, 

[0 0 8 2] £ WMtii, 0BX.tf Btttt*4i^ftf 

5? * v*=f- (^-y=r?^b^-f-K, #y??b#7 

500KV/m~ l OMV/nu i D » $ b < » 500KV/m~3 . 5MV/ 

SaJt^©*&Ett, 500KV/mli(±, $f^b<ttlMV/ 
m~10MV/m, <fc <0 ff* b < It 1 MV/m~3 . 5KV/mT?fe 

So 

[0 0 8 3] tfc, aKW-Wloillftfti: bT{±, 

ii#100Hz~10fflz, ff*b<til KHzMMHz^feSo 
[0 0 8 4] W. *«WOlWI®lC*oTH:, 

cfcj^TtSo b^bftj^S, «fc«3iM!ibS<*5iii: 

500KV/«JJU:i:f SO^ff^b^o 
[0 0 8 5] *5SWOHai®»c»JtS 28«±©^?t 
ITS, 5** b*^ Fit C*'J J?^V*f-F 

if c-^^f-F, T^fy^If) , SfiS (0IJ 
*tffeS^n7'JyA (IgA) , M^O/'JVE 
(I gE) , ftS^D^y^G (I gG) , ^ 2 -5^ 

n^D^yy, 7)W=^y, 7x , ;f-> , ^©jfii?fga 

PJ^tf 7 5 v— If s 7;P* y#X7r£ — tf, ■ y - 

^y^-^jvx, ^;wx7-r;vx, Bf^^-r^x, at 



; osi», mtf hut's/x 7^x5^ -feyy^D 



77— tr^©7nx7— tf^) , S§l (M^-tf a-7x 
b X C A 1 9 - 9 , M±dS#S*iIC, ISB&!1 

MtzMWd , b^7v (tw*tfny*^yyA % b 
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SteftMIUiS $><DX*lb&i}\ *fPJ3©tHf ®K&-oT 
[0 0 8 6] iH, *^©il*©fcj;tl«; ±fBbfc£P 
COST'S oTfe, £<*S:<5 2«iU:04fr?Tf 

h ■=> x t^MwriSTf ** o raajst?* o lift 

5 2 8JX±©#?©fi&nfr#t:bTk!\ 

M"?- FH (# 'J 3? V Is** F\ 4? V J- 5 Is** 10 

*tf5ft3„ £<Sft3 2m±©:fr?©ffi2*n 

©aft-frfc*, svttnaif:, -WFtit gsa^ u 

5 0 20 
[0 0 8 7] ±IBL^0#2fiW±^W?t»LTV^ 

3r§$£b-m, imflu uy 

S±Ebft$nt#?#7j<^$|««fcl^l&£-^ if 

[0 0 8 8] *«WKftV"»TfflV»6ft*«Wtfc bT 

[0 0 8 9] i«, Jjabfcto*fl^©«**#*v^fc, 
^©ffi&otftv^^fcM^Wi* cttioT^ 

10*S/a»fiCI\ iff* b < £200 fi S/cbWT 

©|fflt4*J:3lcafilBWl/Tffl^*©<WeF*b 40 
[0 0 9 0] *SWIICU$V">T, TW&tfSllC&filfc^ 

©*3iH\ MSaiJ^Js SP*k *¥&tfSfi*lRlfc^ 
-*j^±b»£fc©T?&tu£<fc<U W*tf, -f^- 

-rv^Wgft 0. Phys. D:Appl. Phys. 258, 81-88,(1 
992), Biochim. Biophys. Acta., 964, 221-230,(1988) 
j&feSWf&ftS. <fcD£#Wfc:B\ H2fcjjVf«fc$ 
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muffin b < > cne^iso iSbjKBdWKjtttbT 

[0 0 9 1] «I©J:5ft*SH\ «Akf3?5X, 

s/ U n y^©#jiWtt©faMfr e> 5 SfiLhlc, 

S#^©«fflinXfi|ff (Biochim. Biophys. Acta., 9 
64,221-23010 *BV»T, lM«±©±Kb7c$nt^ 

sis (Miri) -rsMaoEisswu awsHMto 3 ! 5 *^— 
w©#? ©ais^j: t> aEtKSf^frt)©?* D-tttc 

S©«;Ms|W]±©SIgi (R'M^ vf) ii\ a#l0/im 
J-XTs »S b < a 5 p mJ-XTYS •? s ? * M"^ H* 

il« 100 fiil-XT, »*b<(i50/imJXT^5„ *fc, 
5ftfei*«S©*&, I'J^t^m 3i#50fimJXT> » 
Sb<mOfimJXTT»S§o PS (Mini) "T^SS 

[0 0 9 2] *«W©|&fii®©^lt*ffi*IISSt-5K: 
ti, fJ^«'JXT©^< : fi : x.tf<J:v\ 

[0093] mm a) ±ebfe»*wi 

t^tit fcf B » f * 5t^?©**^?IScil* 
K J: o X&M? CM*. tfWJ6o^O*3WWI 

aii* j: o «s© ! it^g^Hc^S) bs «s©#^ap» 
TW-«^*fc#fe-r^^©^ijss©5tvHc * o 

AD-T5*^©)a?fe^iiSbTiW^1-5^?KiE©M 

[0094] Krffi b ) ±13 b fe§n * mm («sa«) 

&f & ©fflSl^ffl £<to XfiM*fi -oX^^\ com 

[0 0 9 5] cfcOM^Wfc^ H3t^f ME 
bfcatWffii, SM«S±% 2 SJX±©^?35)Wb 
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ffiS*E*EV\ ^WMB^ME^BM Loo, SKEPira 

[0 0 9 6] IP'S, 

ft £ ± 0 «fc *5 ^v^gifif^ § 1 1 5 ti§ o 
dCT'^©3H&{±> BtW*I&* F i * «EB&F«g<o»tftfc 

£IE£fU ®Fa>>Fv + Ft„©Ji^c^s 10 

tffift (1>^7) £ft> ©Fd«Fv + Fn, QMfite 

f&o S/c, CDF,i = Fv + F,h O^-a-fclis #?tt«S 

fc, JtJ3toto**frTefr*.& <fc D ±tv^8f«acSi 20 

[0 0 9 7] i& ±fl3 O&ttB] eftv^T, 2«J-X±© 
[0 0 9 8] *»WOlllll®«D^lt*ffifcJ:tltf, 28 

ScttfftS. 30 

[0 0 9 9] BP^, fl&IBL;fcto##fSlillfcfi63#*#ffi 
C7?&A) fcJ$VTH\ mtf#£©£-?«*l£>#£ 

[0 10 0] tiJKLfcja]##5&ilJfc065#lB£& 40 
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[0101] imm<omi®w$®<D%wfiWic& } oft 

[0102] jfrf % *^oll«©«)d!Mfc5ffi*«ffl , r 

[0 10 3] W-B, 

?) gt<« rwjfe^j w©^?*i»§c:i:^ 

[0104] ±m^m^^x, r#s^?j t l 

[0 10 5] Sfc, CW©Wfc»?) 2:ttKNg 

(Hi©) m^ftTtm^t&yaKtiDfim, ^t>® 

Kj , rtv»tt**<WMI»i«lcH-¥l/afr-3fc (MS 
©) tt»*»?fcl6^*1Ml«i»e , f « c t lc <fc D , 

ttW<Dft&5tt m%m.ft¥) *aaaosa«fc«i 
[0106]^ ±c*i6t»v^T, nisfje^fcts* 

fi WtlT^SA\ Xtt^iltiKfc JcDflOKRTtt 

[0107] mk, auewwj^F) 
#?fc«£f «wt (x««tiKfc «fc d mm^nm 
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? ©■W8cBM*ttft*ft: * § 4Mti 

cat&ftiMi i ) aad©<f^^?fc*s^'rswiK 

(X&»©«£ftfc^#?^nt-S#?) fc 

ts. *^t?, i 

1 iJxd^^? (Xtt^«^{*ftR i * 

[0 10 8] St, g!|AtfWTOiP#*ffi£J:ti^ W 
^©^S^f (Sl/tfti^?) ©#ft£?i/IU#3© 

towottjea? attest*^) ©»££ 

[0 10 9] BP'S, ftS^? GK&Wftd?) 

? fclMr*" 5 toft (X»II©S?ftf:MfJ:S 
^tsftg) M$Lfc&t#fgSH©liit®©#il 20 
£}£fcJ:D$HB1"3o &^"C\ #gi£ftfcK*ii=K*ftSl 

ft fc t *g-&f i.^Ht^b ftlill) ©« 

[0 1 10] Sfc, gfi£ftfc#/£#?£J?^T, Cft 30 

ioTt>, fSB* ©#£#?&S'Mf set* 

[o i°i i] ws, ttifrtttsmitumatKi: 

ft £>©»;: *-3VTs Sfitt'0#S^fOM**i)5c 
[0 112] NK Cft6±K©*Sfc^V>T, ?#5ftfc 
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fcfiV, »6ftfc#^?Si:, a^f****©*^ 

©iiit.ft«©axa)i^©# t *§•&*■ % 1 
m antwmt nrmfefi? taw s nasi* <owm 

90 oii:o|gStii»^ ^ffl^TtSW© 

[oils] sft, w&*\cmfflm(Dikmm*ton 

[0 114] JJBLfca*^SSK»V»T> ^ttiRTBl** 

®J «ff*W ?>ft§o 

[o 1 1 53 id, aMMK awKriStt^fca^fcao 
[oi i6] ^?t> *f8Ra©s^®©^iii*s^fOT , r 

5»&t01/>T5E^fttfl-)(T©*< -efeSo 

[oi 17] *^©IWi®oirt65ffi*Mffl bfc 

HBcffltlMS fe©t?feoT, <DR3rtWHFA fcSVt 
C^B) iS^?B^^ftg#f«I6^©^ 

f»5^ (^?B) flfc&qtrsfc©, -efeft«'i;v\ 
[0 118] BPS, WGWfciH 1 (*f*#?A) 2:091 

(»?B) t©fflS 



B (X«)SII©^?B t^g-& Lfc#»R) ZtmfetZ 
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Ml*. 

[0119] jfflfca^A**trW»i:#PB [x 
tt«BJHM££Dirasnfc#?B CWK*?B) ] k 

*B6* €4 u tcnm* a t^^B cxttawRiH 2 - 

B) k 2 k, »©#?B (XkSaBHft? 

B) k£, t(fifiLfciP**»flOl6lll®0^(i*FS*K* 

12%, M 



m-Bswrnv. 2 * b c^fctK*^*^^©^ b 

fcttfcbfcfflWISK) ©ttKfcS^TfclfVfScfcfc 10 

[0120] kk, tw^tfJUToiPt^rSeintfx IS 
W©Mfi^A©#fe%W£U#3©^&<, MS- 

[0121] BP-S, jfcf*$*?A*£CrK8i:, 
CXttWMM J; t) aWH* ftfcft? B (SWBfr? 

B) ) fc £&fc*Mfc#?Afc#?B (Xtt 

««»?b) t 2 k, »©#?b Cxi* 

«©IIii^?B) k%, tGftbfc»##fSW©ffitt© 20 

fttMt 2 * B (X ttK*£fWMt 2 cf B fc 
*g£b/-dItfftJt) «D», X&»©fr?B OWiittUt 

[0 12 2] *fc WS*ifcS#fc»?A*JBv>T, c: 
ftkt^P©*f*#? A fc©tt£EJ££fcW*"£* v>fo 

ck^m*§o 

[0123] we, A#atrtttk ffimmtc 

B *SJ6* *tt*f*#? A k B k 

ft K k , S**^? A k^^B k JIM $ •£ 

fern, »i£f*ft«k, hboum* £#pa 

T\ 5Mi*nfc«MM*ft^*©flBIB»*^ Afc 
A ©M£r*& § o 

[0 12 4] Ctl5±fa£0^afcS5-V^T, ff&ftfc 

#?BX&«l$ft«©:lKS^VT, KB*©****? 
?A*k, ft#{*ft«*©*IPtft«& «£#*&«#© 

#?B CRttMMK) ©*, iffliCSMIftJfc^A© 
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[0 12 5] Sfc, K^iftSS^ao^ffiRlB^ftK 
^figPWkb-Ofebnb, i^WkbTfebnbfcl^ 
iloit;, «^»flttt>©aPP*iSt©** li£#ft® 

4>©#?b (x»asw*») ©* an*o«wwt»¥ 



sip* 



A4"©$ 

#?B4i©aBflWl©*) k%tt^-ri.;:kfcJ;^T, 

[0126] ±iBLfcSn*£ttfci*i/'»T* t&tMti&ft 
[0127] tiitftK, wfcErttttftta-^fcat) 

[0128] |Hi % ±E^SKS^v^T, ctie.M*^?A 



[0129] *«Hilc»V'»TfflV'»6ti*aBMMli:bT 
H*ft3a$J;t?£ CEIA) , ftlt^giJ^S (RIA) , 

m» (fia) , /vfT'y^-tf-S'gyffi 

tfr;l/*y*^7r*— ; If (ALP) , p-fiythi' 

(jS-Gal) , (POD) , V 

<OXl>^~*3rV#—)l, yfoX-X**^?— If (G 
0 D) , ^Vl/n-X-6-y y«7j<«* (G 6 P D 

h) , y ydBMfizkjRSiR. ;v^7i5- tf^foiPil 

n, w^if^-v^-7"y y 7 y h y;v-R25o, 
ti/y^oM, M^ii' 850 tc, 131 1 , 1 1 

c, 3 h, 32 p. 35 s, mommmmm, mmy 

7Dfc!<72* (Eu) #<D^tttlS, W^tf/I/^iU 

y, -fy;U5/-;i/, ;V57-;V, trx(2,4,6-hy7 
nn7i-;W **1f b-h^©^ttft®, Mx.tf7 

x7-;b, t7h-;v, 7yhv-by^±c:n5.oS^E 

2 , 6 , 6-r h 7 ^ ^ tf ^ 'J 9 J y-l-^+^l/, 3-757- 
Z,2,5,5-fh7^f;HfO'J S?y-l-*^rS/;l/, 2 , 6-s>- 
t-7*^;V- a - (3 , 5-^-1-7^^-4-^+7-2 , 5-7 n ^ 

ttJ'xy-K y r7)-p- h y ;V**s/;l^F©**s/ 
;H5«#r 5 ft-^ft e tt*£ lis x tf y 5 ^;Wt$J k b 

[0 13 0] fPiMc^D, *f*^AXtt^B% 
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gMOE I A, RIA, F I AtfVtt/v^U^W 

hie *uj«£> 1971 ; mm mtmt, m 

fflt HE (ft) V^h+M'xyxfct 1983 ; ^ 

m%MMjm, E/iim m^jsu H3E 

g^f^, 1987, tl^a^— ^n— -yfT V* 

5>HJ — t*yF ifr>aX J. 

1?-A7*;W^, E. F. 7'Jr>a, T. VZjf^ 10 
7., n— ;VF 7s-fVyf A-^-7#5h'J- 7° 

L/x#] ^, zti^y (xiixM-yhTH'^y) 

[0131] *^©Sl^rSS (*fS0)3©!lr©73& : 
«8«©) fcftVT, jtt*#?Ai:#?B (XttSli^-? 
B) t^KJ^^-^T, *I#ftft«2£0fi5cf 3PIt©KjS 
igWi, Jt*^A. XMflBW**^ A) fttf 
#?BMS£-£T, »M{#M%ffM£-&§ll© 

sea^i/ft*, (ximmmsw 20 

<, f j£, 0ya.fcfg#&jB©E I A, R I A, F I Alt 

Wi/vT7y ^V^-^a y^fcttvTH^MMl 2 
OWKMIfcfttMt) £»J$£^5il©RJE*mc*Pi;T 

1 [xttRs^ (x»«#s#?) t rstmftft 

[0 13 2] *^<DH»® (3S~) ©Ta&fcKVT, 

^Tfc*e^Lf§s»a«±^ »*L<» ; eo2^iiei.x 

^%£tt>m%L\,\ W % *fPJ3©ffiSt® (£— ) ©7a 

St&tts r#^^?j Rtf r#^?i:^-r5% 

[0 13 3] Sfc, *f§BJl©ftl«© (H") <D-%&KM 
lAT, ftft#?A, «WW«*?ARtf»?B*aS« 

■ST, 8TO^ftK*^*^SISoa8«W*^A 
©teJBfcgRtWfr? B ©^fflilfifcS:, Mftfi? A ©*£M 
PMH»||BBMpe« if ©@jgfcl3/£f 5 <fc 9 sa^R 50 
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5Tfft«'cfcv^, IIIi^?A©{0Silgtt, 

©6*+ s b £t t tsfr w#5 asyjtii-e 
s§ B *^(Dffi«cD as-) ©stfeeetj'* r« 

[0 13 4] *fgE!§©f§«© (3t~) ©Ta&fcfi^T, 
S)SBf © p H -«f>iaa 14 , MMtfrf-At B ©ttSt £ J: 

«=fc<, pHtt, M^2~10, J?S L < ti 5 ~ 9 
tafia, ffi^O~90°C, »S L < tt20~80°CTfe 

0B-) ©tfttfcRW-S, SJSBt© p H-f SgRD'RJS 
[0 13 5] ^^BWOJIS&ffifcftVTx iMi«tiftll 

#{*^K 2 *©4^f B (X«f 2 ff ©^? B 

tM^LfegiW) , a«t©^B (Xa»©ilii 

-rata, cne©antfSi;T^pjT^©73?s^o 

E i A^/vryy^-tf-^ay&iF©^ 0>Jx.tf 

rwKftjfianss^ s&n mm. rnmwm tb.su m\ 
tft- *irw* • at** • ejiiasMttu 51-631, 
(«) , i987¥9^ioafitfj mKmrnzfttc 

©iI-&fc{4R I AJt>!\47V#o(fr-i/a M£«S©»jS 
Efl£V\ MMtt*K©tH-rfelM©«liRtf fcJS 

J£, 1971, ^fb^HfflUflr 2 hb— 9— 3tt«rF, W 

501-525M, (ft) mMfk^HA, 19 

a, w*.« ram ^^jaft, ;n*m he c 

ft)V7 ft-fxyxli 1983J , r4{t¥nmii^2 

mkOitmiU 299-31 8M, (ft) 
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^©#?B«gl^LfdIl»it) , JttHO^B (Xtt 



10 



{b^HA, 1977^12^ 15B WrWKEIRSnfeSaK:* 
WXftfiM£& SSK »* SiJffl No. 31, it 

' iSJiCflJ* • it** • 252-263 
Ms &£tfiJK (*) , 1987^9^10B58ItJ #fcfH«2 
ftfc;£ffifctPCT$]S£fi : ;U;f<fcV\> MK, *<DttJt# 

4M NX SUffB- No.3U Mil #J* • iWiJ* • ifc»* 

•Eill^S*, 264-271H, JfefctfilK (1*) , 1987^ 

[0 13 6] Sfc, #^©«l3S#ffiK:J^T, IfiSEL 
t5KI4> «g©#£g^ («J^©3§jl«X 20 



^©^^tia^r^st mzmn&wtyan. i *© 
if ©# je^fcisfti" § ** csw*aaioaBis tifew 

fut& wlm\% mm. iwbl nfefe xtfy©tt 
[0137] Mx.tfi(rsBb^«mQfittu^&o 

Tt, tttnis**rt"*wass*iv'»T, nunc 
[0138] ccD^-grt, #?b, wsa^fcis^r* 

Ift^f LTl^, MBA''©* 50 
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se« « »*B!M no. 31, mmm- 

• it** • Bill 51-631, JtilctfU 

(«o , i987*9^ioHi8tTj #tcfa«s ntc^m^ 

[0139] ft, ±13 2 ooaa^s©^, llig©^ 

*t#s©^?^a-r§/£^T^n{f, M3i©^ 
TfiMifr & imj * -eoi9M*«iB # § , m<o^^m 

{*fb - e^§©'r'Sffi© : tx^-xfbfc i feo^o, Mfc 

as s f*©/j^ib t Sfe § «s<o t #p a-e* § . 

[0 14 0] *f§0J©»!l^^«, 43BBOiMi*ffi« 

[0141] ±m^m(DmMic{mt%MMm%?%m 
[0142] jtwftictt* *sswosi«aciifflsis*v 

j*Si«ptt*Sfb*€«SftKj i:>b>5SD, dftB© 
RAW*© r#£#?j t«^f*aS^^^Lf#§ 
K^#tffe©T'Si)o S/c, raMKlcAQaQl^ti 

ft&ctiKAW^© rwjg^j tW&foyaS.*Mf& 

[0143] >y h tc^v^T, r#^? ti£#-r 
:j &tf rajswjsKfcfctjaattsnfc^^j ©»s 
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[o i 4 4] cne-im ±isbfcin*a#ci©«' 
[0145] *«w©»e*i6*, ffsoa^fipj* 

D> fiTFfc <fc 9 JWtWfcBW!'*" § . 
[0 14 6] tttflLfcV^tfi?B5!lfc«ai 

[0 14 7] IMhtdm^m^^X , ?ZU*?-F 

[0 14 8] WTfcSflfiR IMWKRtfiWWI**^ 
*3»H*K fc fcSSPW S tt «m 6 1 J: 

[0 14 9] 

ft/M^yTV/im , SStf'y^O/iin, tt&&2016 (10 
[0 15 0] BP'S, 7/V5H#U I/^Xh^tfc 

/Co 

[0 15 1] m«7* h7 77>J7 

-v-a^Mtmi^tftt (1985) KfEfc 

[0 15 2] BPS, ±I3^P< LTffSL#:7* 
7 i:, 1^7 h^fliLfc7;b5^«^7 7S«^# 
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40 



[0 l 5 3] E14tc, ffjHbfe*ffiSE©«6S:BIS % $ 

[0154] #%<?!j 2 tto^v-rsmtfiofm 
[0155] «^ic4^?^j»Lfc»}i*aaw-*fc 

ZbOisV^ydhflamt, if2 5|ii, (§4 0 0 fim 
[0 15 6] 11*, B»7*b777"J^-i'aX 

fee cKD^^b^X hSS**Sil bT*HfktO^U n 
ydr^^^LE^c^ SfbSHiS d t {c j; ^ T«®^ 

[0157] «sa«i:s/U3>=rAaEis% % 

[0 15 8] H6fc: % #SLfcMK=&WT^«S»«CD 



50 



[0159] ^»oi mnmhtu^htfyy-f-m 

S (Field-Flow fracttionationg«) ^ffl^/c^^- 
A DHAKlS^-S-a-fe y^b A DNAfc, 7;V^ Wr 

[0 16 0] OKA) 7*FWy7^'J^7 h 

o T, A DNAt \**?-V%&ttlkit ^X^ytt A DWA^ 
?m 1 fc^f J: 5 ftW-a-T^«^%50niM PBS 

(pH7.5) (fi-es^u ttisififtsjiS^fTaofco * 

fc> #«imtD^:ADNAjiS{±^ lf*f->3ftei28nMi?-y 
(Kf4#^5) <D \L*=f- y it A DNAft&-?$ 5 0 . 32nMK 
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[0 16 1] 









1 


0 nM 


6. 7nM 


2 


0. 8nM 


5. 7nM 


3 


.1. 6nM 


5. 7nM 




3. 2nM 


5. 7nM 


5 


1 2 8 nM 


5. 7nM 



«lv^TfMK%2.SdQKMiKtt (pHio) fcBULTfS 
»fc bfc 

coi62] awio ±mix.fcmim, ##m 2 

7 ( (W) T'O'TM, KSD100) «fflV»T*y^;MiA 

P35n6})iE3S8ooM«/5ec-?saj(Eb3feo mnt&nmtm 
m&. 1 mhz?\ t^&g (=mmm ■ v 77 ^ 

[0163] aM«ss«±©f-^^#Ap^e». ± 

* 
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* [0 1 6 4] ffl, 88J£H\ «l^-f-HI CfrU 
y^Xl3iO»)8k LSM-GB200) £fflV>TSKE&fflqttifi 

■fe;l/0)WlElto«fiJlcJ:t)SlfiUfe (J-xT, 

[0 16 5] WT©iUfr&fftf3bfc„ 
[0 16 6] BP'S, iMSKfi^T, MIff£ftfc 

ot\ *#£Mipb;s:v^§-& > «ffittiPT«*n^M 

Bf (DWSBfrK 3 1 6 ftfc#F©*fca*f t © b 
[0 16 7] 

KC 1 ] 



ttlOOX, FluoresceinSBKJii^^f - ylaf* , T?ttO%T? & o 
fco H'^f-^ZtiSOpMCQBf., FluoresceingltttH^^y 

fclTOSifitttf h v y 7 S nfJUUW* s £ 0 % ^ L T 

V">&„ If^-^^kADNA^iPL^-a-, Fluorescein!! 

«£«-&#^figLfc«m#fems±c h7-y x? n* 

b iaftOf 9£*jS b T V * * t V ^ & o C C T? 
f- ^ ffi60~3 . 2nM£ *3 V»T £ * ? V Hft ©±H- t Jt« 

&tV>x.3 0 S/c, lf*f-y«S*3.2nimU:SE6nbfc 

KSTJtt iNI*© ±»aW6 & ni-"»30%@ST-fe o 

fco dOfflStbT, ^ll!fflV^fcFluo^escein^Ii^^5^l^ 

y$iW<D$mffim& < > bit s tt# 

[0 16 8] S4*'Pil*8ci&^nvhdf57'f-Kj: 



[0169] HMO 2 K*MS^- V 1 x <y ^ x e-X%^ 

30 IHlRli^Kt bTfflV^/c «7i H/Df^ (AFP) O 
iaa-7ai byax-fy (AFP) ta{*A4-4^K#$^fc7 

ab' %%mi£&rcm^w*&fiiz^rc&, 

t: m%W%%®. L TVfc 7 71/* Hr'T ytlfH^AFPK 
#WAl%*g±(cT^ff" § d i: K «fc oTAFPcD^tti^ff 

[0 17 0] 2-1 /^y7TifAFP©^tB 

40 cvao 

6UFPK#^7ry7Xtr-X<D#SS{ : iSoKAFPla 

#A4-4 1.2mgi:Ilgl20niii7X'y^Xtr-X (»7j<fb^ 
XH (ft) |S^fflvx<y77>N-100) lOmg^^xy^ 

(pH3) m&*-c*m&Lfc'&, a^KKctoTir-x 

*iblSi:bT|HllRbfc„ 01iXbfce-X^2.5% BSAM 
y^tf V^*tAFP*T;#:A4-4^®:#$4ir7cv'r >y * 7 1?- 
IC123 /i gOjrEAFPKf*A4-4©%# bfc^x >y 7 7 H-X 

50 mmLtco 
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[0171] M*-f ymmmmmkx f a b' 

©fFH : SAFPja^WAl 40mg;S:^7yyftt{bLfd£, 2- 

75/x£y=M--;l/ (mwm (80 ETStgU 15 

ragCDF a b' ^ILft, 15mg©ffiAFPjri;{*WAl F a b' 

^i50 /lg O7;i/4-H2^^v^^7^-h (fn^iK 

StdH ($0 *±) *10ml£«»« (pH9) ?g)W? 
Ji-g- Lfc&s NAP-25 *7A(77i/tA77;Wi/7^ 
-Y tf ^tt) : &fflV 1 T7M LHz-f ygfilaAFPKftWAl 
Fab^ffSLfco 

[0 1 7 Z] SJiS : ^«2E^TJ;5fc&«j&#£50iiiM 

pbs (pH7.5) ^-es-a-u n 

[0 17 3] 
»2] 





mAFPInlftiA4-4 


AFP 










FPWAlFab' iftte 


i 


0. 1 0% 


Q/jlM 


0. 70#M 


2 


0. 1 0% 




0. 7 0/iM 


3 


0. 1 0% 




0. 70/£M 


4 


0. 1 0% 


0.35^M 


0 . 7 0/£M 



[0 17 4] (MR ±EOiSS20fil^^9iE(R© 

t ST t T 22mm& © * / S— % 7 X "CUV \ 

«wenf)Ptu fcMJWip^iMii^lyS wif-K 

[0 17 5] $ftHA0flffitt0fMffiy7 h Scion Im 
[0 17 6] GBS) *8Lh7©il«8cl!i©*S«e-X 

1U *SiS©7;V*lx-b-rygilKAFP^*WAl Fab" 

SvSUSfcSH&f § C fct «toTs taAFPJn*£g£77 
>y 7 X ti-X - AFP - 77V* b-fe-f yllH-SAFPK^WAl 
Fab' ^# *&S© 7 b-fe-T >SHKAFP|a#WAl 

Fab' £««±T*#Hrr « d tftX'Zfu 

[0 17 7] H9(±AFP0.35/xM?iiPBf©*g±-eO*^ 

JfcHtt'PS 5o AFP##&T Stf y:/;t/T?H:tBNfflniif 
fDiVlii] * o t 7 ;v 5 «tt± fciKtt* 1 * s o 

i)ptf©Bfifc^'fb{±1.5tl*V\ dCDH^^Scion Imag 
efcBVvcjBJIU ^itiPLTc^y FS^Of^f b 



10 



20 



30 



40 
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[0 17 8] 01 0CDigJHfr5>, AFP&ftnA££!ifttt 
ftffiKi^&lff&Dose response;^ Jt 6 n AFP©£| 

[0 17 9] 2-2 iflljfifcDAFPO^tH 

own) 2 - i t n csais&ffl vfc„ 

[0 1 8 0] MJ6 : MIBS2fc^*$ fc£»fc#*AF 

[0 18 1] ifltiMftttKf&& c ©»»*3K«zkT?l00 
«HHR bTSftBlclWfrlKfcfTo tea 

[0182] (MftO 2- It mM<DUW £tTo fc„ 

[0183] ctniD m 1 1 ©g&fc^-f o h 1 1 
* 6 > AFP^ftisa ^a»ft€*it^?f 6 nr t 

[0 18 4] J-X±©M^5, 7f'y^Xlf-XiDJ:^ 
[0 18 5] HM03 7n-7DNA|g^7r>y7xe 



2kbDNA7n-7ig-a-v7 , y^Xl:-X©'ftS : 7a— 7 

DNA^Mtrf §x h 1,7 b 7 if^y H-x^^S-r^ 

/ciitCarbodiiinide Kit for Carboxylated Microparti 
cles(Polysciences?±ffl) ; &fflV^T^t : l2/im^D*;^^>5/ 
b- b77y ^XE-X"(PolySciencet±»)tX h 1^7 

F7tr~7y%H^ft:Lfc„ 7n-7DNA£LTfi, 5* if 

^-f-yifIilL/c5' -CTATGACTGTACGCCACTGTCC-3' 7*7^ V 
-Rt>\ 5' -CAATCACCAACCCAGAAAACAATG-3' 77-<T-^ 
fflV^T A Wh<Dl5;l£$iffl<D2kb<Dffl&i%?Cm <fe o TiSH 

l t v\ c:n^ x hP7 h 7 e s> > a^f t tr- 

[0 18 6] #SLfc2kb DNA^v7-y ^XE-X^ 
0.3N N a OH"Wiia5^MBHlbT2khDHA%attl*ilft 

X^0.3NN a 0 HSJRfc^SS-frfeo ftHSlt0.3HiCft 
SidfcHC lig^^Pt-SCfcfcioT^ifRfcfiV 
2kb DNA7a-7^77>y7xe-Xi;L/c 



L_ Q 



50 



[0 18 7] XWhJ3i.Z?T7Wh<DWm£^m*mtb : AD 
NARtf ADNAi:^ft§E9J^W1"§T7DNA%Label IT Nuc 
leic Acid Labeling Kit*fflV>T^ 7 Mls-tz-iy 
GSfe^)tt)*J:tfCy3 (^1^*3.7-70-7^ : * 

W* C tit J:oT«ttl*«Mbbfctl, Si^ttS0.3 
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■otco 

[0 18 8] /vO'y ^V-tr-^3 yfxm : SSC^7 7 
r -c(3[cT0.05%(w/v)O2kb DNA7°n— ^IS^x V 

?x\£-xicmmm&zo ii garnet** «t 5 kwii 

a yas*ff fto fco > vf 7*y £V-€-^ a y 



mm **«2oz-itn«©jifl5*fj-3fc. fib, 
[o 1 8 9] ^^fv^^-iyaymomimmytm 



T L fc^SJWiiP L fc i: C 3 , y * X E- X^H© 

i£>, 2kb DNA^n-^-a-e-Xfc^-&L/c:Cy3«ADN 
A©S^5bW^JS©fgV^ftScKHS^n, 2kb DNA7°a 

dfcfcioT, ^©^?a©Ef^5#^©DNA^?% 

CO l 9 o] W±©M*«fcOM«^»i^ltlRl±feK*% 
[0 19 1] imm l «*±fc4*«-«*KP©WK 

( 1 ) DNA#?©SSl 

rw-fvt • *~f - yMU^'tyh • •fu--fx • 

'Jt-^-^SMX, yg^-F P. 

D-7*?±> (1996) fcfiStR©*ffiK:*l3T, ffifeSSgYO 

-PRO-l (*U*a5-'7n-:*aitjSfi£) 7«L 

fcADNA (48 . 5kb. 2*ttDNA) O.MligS'&^Sififtek 
7§7& 1 ml, RtfmSK .J: DSIlDNAi: LT&fiSBffc:** 

^IDtfe* 7?Vtu^yic^^^mLfctVd^^u 

(22 base, 1#§|DNA : iSn a 0 ) 0.002«g*^rf 

sssteWSift i mi*, ^mmMt utfflv^c. 

[0 19 2] ##$1 1 ■efWlbfe«BS«±T, DNA# 

cm i DHAxaaaR^- y * h) 

SS»*±iC 10 m 1ST U WIfcH&ft 1 MHz©3^« 
RM'fa* £ EPftP L , ^KfiaSTF'PDNAtSS©^** 
L/ /to 

[0 19 3] *■©*&£* Wifc«*o«'Jvp+ y yw© 



10 
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[0 19 4] (2) ^y/^^73 v ?©«^ 

7 v ;l/«*y-/W^-'7-5XFy— , H. 71^ 6 
5, 777, (1969) }ClB®©*J*tpCT, l^MStFITC 

C7jvtu^y^v^tzy7^-h, mytnmxm 

(80 tO T5«bfcIgM (^«9900kDa) D.lmg^Pf 

?«jffin*tt& fttfs**— Jvl' • *7* • /V*-5r5X 

by—, H. "^x^", 65, 777, (1969) CfBtt©^K: 



P7tPB^Ii 
A (7J V: ?ai1]65kDa) 0.1nig^#W1"5 



[0 19 5] SKlfttT, *y/<*^3WBHKI*« 

**^«aMR±lElOjiil*TU *ffi£ 
^lMHz©5?5fe«E^^^epijpL, m»«T 

[0 19 6] ^©|g«, MS^Mgcft^Vy/P^© 

20 tt % TRITCtIltLfeBSAttKmi!ltJ:-oT?tl:#g|37}-t 

[0197] H^fiaj 2 «EK*^-rsWiSS*fliv^ 

fc7i?©7j-|T 

[oi9 8] mm ±tift?m&. #*w 2-??# 

7" ( (ft) KSD100) ^m^X^ryf)VmX 

P*» 6 St3i800 /i m/secTriMM L fe D EPiPt m 
30 1 fflzT, Wmm (=EPiP*E : «/Jvf + y 77 /i 

[0199] ^WMMW&±.<D^-yy^mxnii^, ± 

I3t>?M» (tm A DNA 10 /i g/riXttSIK* Ui?^ 
M-f-K 0.56pg/ml) ^*^«AL, #A!i30#~80 

[0200] h« ft^b-if-ii« (^-y 

>^XXH(ft)S, LSM-GB200) £JB^Tift8fflqttitt 

40 t/l/©||*i[©«!ftfcJ:DSBEUfc CWT, 

) o swanje^tt, ^*»itefl^ 

St, )SlES©)f$7^(R]5e^g®©^^£ofc^, 

T/m©*u 7^^*^mc t, ^$?3iRi©S7tet«73 v 

[02 0 1] MISS 1 frSKEtBLfco 

[0202] SMitetj^^T, S)te«88Snfe 
©T% Wfii£EP;f)PL&Wi-&, «gffiPl?M^?nSM 



50 
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(22) 



fto 

[0 2 0 3] atWTDNAJgJSSJl^T, WIBfiS 

0 . 60MV/mXtt 1 • 04MV/m£ TOP L ft *l£<7)?5ftS£tttP-£© 

M3ta©^ra^k^H 1 3 1, ii*yi?i'i/ 

F$fifc£JBV»T, *J^3*JSl .4MV/«£TOnbfti§# 
0«EBStHPT?©ffi)tM©^Fffla{b*H 1 4 fc*4aVf„ 10 
Wk 01 3lCfi*V>T, -0-&> «W3tJt0.60MV/in^ 
WJlPbfc«^OlS**s *fts -•-{*, «iHfe*1.04 

[0 2 0 4] 01 3fr&flB5*»ftJ:$K^ Hlf?DNA?t?£ 
fcfB^T, «f|3ft£l.04MV/« £EPijPLftit&fC«, * 
JW-H)-fc3ll < , £T07DNA:bMtttfcJ§£Ssh.S ft&> 

o ft ft * ft S TfWttWfrfcW* ^ftTi/^ftDN 

A#?tfficttlSh3fcik -iMEUWiH:*:! 20 

ft&3fc*fc^'f«fc5fcfc5fr5'ea&!K «it£ftTV>ft 
DNA^tBLHtD^ilfetO^atKoTV^o S 
ft, IIITPDNATgi^ffl^T, mW3Sje0.60HV/B*E|liP 

b ft ^«©«ftft%Sft5#, *#WiPH# (30 

#~80#©H) i:mtm,m\z.\m^r^z.}L, wmt 

ft«, «5WM»W^*v^fc«K S^fcBNAtfjfftS 
0 . 5MV/mT A DNAtt3SVI l MfflA£% < If&SftTVfctf 

-cmuo^omMM^mi a t bfttf sKftoav 30 

[0 2 0 5] *ft, H 1 4fr5H5fr&J:5fc, Mt 

iwufcjfta-ictt, M«*©ffiT^±<E6ftavci 

<ffl*?ft*^c:i:^ij§ 0 

[0 2 0 6] W±0»«*6, ADNAfctf'Jdr^U* 

^ F fc*4MfTf ** C fctfiPtSftfto 
[0 2 0 7] ^ftSffll 4 ^^©DNA^O^I 
A DMA (48.5kb, 2*fSDNA) RlWJ dZtrlst+Y (2 40 
2 base, l*|gDNA) *^)S¥bft?t?$fr 6, *4€>jt#© 

[0 2 0 8] (MS) HftMSYO-PRO-l b ft A DN 
A (48.5kb, 2*I|DNA) 5 fig/mlt, MflDNAi; LTn 

fiStHf £*«£itft€iiS7;W-a-te-Y yK «fc t) ^Hbft* 

U =T * * U**- F (22 base, 1*§IDNA) 2.3pg/mlt 

$|j£fc:<fc»)5t^bfto e:<D§gJlltS-3VT, $S 3KtR 
t =t a 11114- y rf? * b*^ P&0HR A DNA^rRFf 

jaiiicd#r5jiw«*^*3fe^iwi: bft„ so 
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[0 2 0 9] 
[S3] 



tm 








i 


0:1 


Opg/rnl 


l o # er/m 1 


2 


1 : 1 


2, 3pg/mi 




3 


5j1 


2. 3pg/ml 


1 p. g:/rn 1 


4 


1:0 


2. 3pg/ml 


0 e/m 1 



[0210] ») m«=&s mm 

( C4D KSDioo) ^fflv^T-9-y^;l/#AP 

6iiil800jim/secT^ML7"Co EPiq-T ^.MWttilM 
SfClHHzT?, W^S0.86HV/m3Z.{±1.02P/n*fflV\ K 

{tifiT'O^ilADNACD^fi^IiJSLfto i^, JIISRlf 

[0 2 1 1] diHD ISS^Hl 5fcgt« ^ 115 
fcKlvt, -O-tt, a*ydf?^P^Ft ADNA 
fcOS-g-JtJ^O : 1 OM^ffl^ftiS*, -D-ttSI 
iW-'J J3f^U*f-Hfc ADNAfcOii-a-tk^l : 1 <£>K 

t ADNAtO?i#tt;^5 : 1 OW8*JI^;fe«J|M^ S 
ft, -X-{4, aWWU^^U*f-FfcADNAfcoa 

[0 2 12] 4*»«lfcttV'>T, £T©?-DNAtffiiii£ 

ft, 4-yrf?^^^F^<«*$ftftv^^#^ 

-rs^«©fij^t#L<^§o EPS, m**i (a* 

y rf ? ^ u^-f - K i: A UNA i: offl-^Jt^ 0 : l ©MS) 

t?«jfft*^ioo%, ts»2 Gam* y 3"? ^ - F 

ADNAtOS'&asVl : 1 OtGH) T?tt 1/(1+1) =50%, t£ 
S3 (MM- VdZZUXf-Vti. DNA ©g^-ifctf 5 : 
1 ©MS) T? B 1/(1+5) =16. 7%, KS4 CaaR^Udr?^ 

- F i: A DNA t (DMnlkft l : 0 ©SSB) TfttO * 

[0 2 13] 11 5 6 % «S§tS 0.86MV/m^ 
EPflPLftii-gr, 7DNACDM** (MS 1 ) l*53*T?feD, 

4-ydT?^^^F (MS 4) t±^<jf*Sft&v>£:fc 

^*|J§ 0 * ft, MS 2 (7DNA : * y rf 7 ^ u^-f. K = 
l : i©+>y7°;V) iffi i l s ^ozo%3S, MS 3 (?DNA : 

&frim 6 ft T *3 D , MS 1 ©ft H*53 % 6 ff If S ft 
3S!Mi (MS 2 : 53%-M/(l+l)=26.5%, MS 3 : 
53%-H/(l+5)=8.8%) km£-mLT^%Z.tm$ 

[0 2 1 43 Sft, *^Sjei.02MV/raSrEPJ)PUft±i^, 

?DNAO^ (MSD uttioawDJiWM^ tUi^i'W 
f-K©* (MS 4) •pfilSfc/u^ifjtlSftftV'Cfc^JpJ 
So $ft, MS2t(±M»*7b i !60%, MS3T?{*^20«i: 
ftD, ±ia©aHtt50%, i6.7%i:S{S-Scurvse:4: 

tfWSo Jl©Ci:*»6. *^©*StJ;i9, VDNAi:^- 



43 

[0 2 15] «±©»**n^ #«Lfei^#?fc, 

[0216] mm s mit$<D* 

IgM (#?«&900kDa) RtfBSA (#?*«65kDa) 

[0 2 17] (MS) StJBHKFITC-ellKLfc I gM 
(#?S#J900kDa) 0.1mg/mlMj\ gHttftlRITCtfl 
liLfcBSA (#?«&65kDa) 0.1ig/«l«*frr«ffl«S 

[0 2 18] Gftf^) «BS*400 ft m/sec, MnT£«^ 
3fi**1.4ZMV/i % 1.78MV/nX«2. HP/mi: Lfd-XSI- 

[0 2 19] GttJR) fS**H l 6 fc^fo r^. El l 6 

[0 2 2 o] m l 6 ©ISIIfrSfiSfr Ig 

*#±#U 2.14HV/i©*^3ttS-ei g MTUdtiMWl 
68.5%, BSAtHiffill*38%t&D, E6jWC*0ft¥ 
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[0 2 2 2] HWJ 6 6TJSm#ElS^OB/F^!H 

VXf-yWm l>1t\ DNA k 7;V* Mr>f yflfi bfctt e 

[0 2 2 3] (UU) 7*Hf*f-y5^y h 

4J±*-P*»«^i&50iiM PBS (pH7.5) (Jn?jB-&U St 

20 (pHIO) fcBHU dn^MfttbfCo 

[0 2 2 4] i& 21/ig/InlcD7;l'^l-fe-1'ySli^i^E , ^- 
f-yStf* (ft) ) «gttlO/ig/Bllf*f- 

y lift A DNAcf cd vr * y 4: § L v * t? % * . 

[0 2 2 5] 
[*4] 



[0221] ^ ^mf%^fzXR^^W7%kK*y** 











»^ 


XDNA£U£ 






1 








2 


2.5jUg/ml 


21#g/nil 


7.5)t£B/ml 


3 








4 




21/fg/ml 





[0226] awio i . 07Mv/m 1 1 rm mm 

[0 2 2 7] (ISS) *S*£H 1 7 t^fo EI 1 7 CDIS 

y ADNASjeiO/ig/mlT-«KA*36%, 5 /ig/mlTi±Jift 
4*25%, 2.5/ig/mlT«ffi**8.9%, Ofig/mlT'tiM* 
2p 6 % i: * t) , yflBtt A DNAtDlIgfgT k t fe K 

JtOffi^feffiT-rSCfc^JSo Sfc, ADNA^100% 

*«6%T?fe«OtS*U M82, 3, 4©lf4-f-ya8RADH 
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